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Ms. Marlene J 1. Doilch 
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236 Massachuselts Avcnuc, N.E. 
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By Courier 

Re: ET Docket No. 02-335 
Comnieiits of ScorcBoard. Inc. 

0 1 1  bctial~ol’oui~ c lieill, ScorcBoard, lnc., transmitted herewith are its 
Coniincnt!. i n  i csponsc LO tlic Coiumiision’s above-referenced docket proceeding and 
rcqucst foi f’ublic Cominenl on its Spectrum Policy Task Force Report. 

Scorehard ,  Jnc.‘s Comments focus on the wireless environment, particularly 
the 2.4 GHL band and 802. I I issues, including the issue of the “commons” approach to 
\\~ii.elcs?: spcctruin usc as sct out by tlic Coinmission. 

Should you have any questions concerning these Cominents, please 
conimunicatc directly willi undersigricd counsel. 

i’ 1’‘ Counsel for ScoreBoard,&. 
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Before the 
FEDERAL COMMUNICATIONS COMMISSION 

Washington, DC 20554 

i n  the Mattel- or  

Commission Seeks 
Public Comment on 
Spcctr~iin Policy Task Force 
1ienoi.t 
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) ET Docket No. 02-135 

Comments of ScoreBoard, Inc. 

Scol-cRoai-d, Incoi-porntcd ("ScorcBoard") submits these Coininents in 

responsc to the Coinmissions Public Notice' in the above referenced proceeding 

Introduction 

ScorcUoard's intcrcst i n  t h i s  proceeding steins from its long history and 

cotisiderablc cxpcrience in optiniising wireless networks. ScoreBoard's portfolio 

of softuarc tools and engincci.ing wpertise is in use by the largest US wireless 

opcrators lo Iiclp isolate, identify and resolve coverage, capacity and service 

quality issues \vithin the liccnscd cellular and PCS bands. ScoreBoard recognizes 

illat the chal len~cs  I 2Jld risks ill the unlicensed bands wil l  place new demands on 

~~ ~~~~~ ~ ~~~~~~~~ ~ 

' Pt ib i ic  Noricc. i T C '  02-322 (rcl Noi'cnihct 25 ,  2003): Public Notice, DA 02-3400 (rcl. December I  I ,  2002). 



the tiscr coinnitrnity to coordinate and manage the interference issues that will 

Lindoiibkdly arise. lntci.[;.i~cncc ultimately drives coverage, capacity, and service 

qualily will i i i i  a wireless ! ICLWOI .~ :  and interference will grow proportionally with 

thc increased usngc i)I‘ h i s  l in i lc  spectrtim resource. Scorehard’s  expertise lies 

pal-ticiilarly i n  the arca of minimizing interference and optimising performance, 

wh i l e  titilizing liinitccl spectrum and network infrastructure. 

ScorcBoard cippl;\uds the FCC’s decision to create the SPTF and the process 

crcated by the Con1mission stibmitting the initial output of the SPTF to public and 

spectrtim LISCI’ comincnl. These Comments focus on the material presented in the 

SPTI- kpor.1 a n d  i 11 thc Repor/ of rile Unlicensed Devices :und Experimental 

Liceiucs M’oi-icii7g Group’ (IJI’WG). Specifically, ScoreBoatd presents comments 

on the existing spcclrurn lor- unlicensed devices and the recommendations by the 

SPTI: concci.iiing spectrum rights modcls, in particular the “Commons” model. 

ScoreBoard provides lierc details on spectrum use by certain unlicensed users and 

Iiow such users, in certain Il.cqLiency bands, should be provided with sufficient 

protection that enables them to ensure continued quality telecoinmunication 

scrvicc to the public. 



ScoreBoard o~itlincs efTorts by the Commission that are necessary for 

ccrtain tiscrs i n  exisling unlicensed spectrum. There is a problem with 

inlerTzumx in  the 3.4 GHz band, caused by too many unlicensed devices 

operating wi th in  s n i ~ l l  geographical areas. The impact to the users of these 

dcvices is a loss or degradation of service. 

Sum ma ry 

Scoi.cBoaid prcscnfs and recoininends a repistration solution/regulatory 

approacli lor ccrtaiii (le\ i ces  that will increase awareness and enable simple 

mitigation techniques to cnsurc continued service availability and quality. 

ScoreBoard docs not rccominend the removal of the unlicensed aspect of 

cxislinp spectrtini.. .indccd. the recent successful use of these bands by devices -- 

i n  ~parLiculai. those ipro\.itling much needed wireless Jnternet access -- is a clear 

example of the forcsiglit of the Commission in providing unlicensed spectrum. 

However, unless enfoi.ccd. theit  exist the potential for significant abuse. 

Discussion 

Tl ic  phrasc ‘gi.o\\.ing by leaps and bounds’ does little to accurately present 

the rapid rollout of Wircless Local Area Networks (WLANs) (particularly Wi-Fi 

S O T  I I (3)  t c c l i n o l w ~  c -  iii L I ~ C  Uiiitcti S ~ n m  fndced, 3s showti in tlic Working 



Gro~ ip  Rcporl', MLAN prolireration continues a t  an almost unprecedented rate. 

This i s  supported by daily iicws reports on the use and deployinent of Wi-Fi 

nctwol-ks RCI 'OSS tlic I1nited States. The attached map shows a recent analysis of 

Ne\\ Yorlc City, illustrating the cxtcnsivc proliferation of 802.1 I b nodes. 

ScoreBoard believes this continuous rollout in unlicensed spectrum (in 

particular the multi-allocated 2.4 GHz frequency band')), requires new regulatory 

scrutiny in order to completely fu l f i l  the promise of responsible unlicensed use. 

1ndividucIIs and businesses malting investments in this unlicensed technology for a 

inultitndc 01' worthwhile and even critical applications need to have reasonable 

certainty theii. investincnt and  m e  will not be unreasonably disturbed by the very 

im l  potential chaos of' tinstructured proliferation. ScoreBoard therefore focuses 

on the R C ~ O I I  of' tlic IJLIWC;, sections of the SPTF Report, and the regulatory 

scrutiny [hat devices opcrating tinder Part 15 of the  Coinmission's Rules currently 

require. 



,As rcqiiircd in  Scctioii 15.5 o f  the Rules, unlicensed devices cannot cause 

intcifcrencc and are not protected boin any interference in regards to licensed 

operations. Section 15.5 pi.ovides: 

(a) Persons operating intentional or unintentional radiators shall not 
be decined LO have any vested or recognizable right to continued use 
of any given rrcc~ucncy by virtue of prior registration or certification 
o f  cq ti i pin en t . 

(b) Operation of an intentional, unintentional, or incidental radiator 
is subjcct to the conditions that no harmful interference is caused and 
that interference nitist be accepted that may be caused by the 
operation or  an authorized radio station, by another intentional or 
unintentional radiator, by industrial, scientific and medical (ISM) 
equipmcnt, 01‘ by an  incidental radiator. 

(c) Thc operator o r  21 radio frequency device shall be required to 
ccnsc operating the dccice upon notification by a Coinmission 
iqrcsciitativc h i t  the devicc is causing harmful interference. 
Operation shall not rcstiine tiiiLil the condition causing the harmful 
inlcrfbrence has been corrected. 

As i n  the UEWG Report. the term “unlicensed devices” refers to intentional 

radiators. as defined by Part 15’. 

- Rccoin ine i i~~~~ions  lor Existinq Unlicensed Spectrum in the 2.4 Gtlz Band 

The l;isrest gro\ving usc orunlicensed devices is for WLANs in the 2.4 GHz 

band. Thc majority of‘thcsc unlicensed WLAN devices coinply with the Institutc 
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01’ Electrical and Electronics Engineers (IEEE) 802.1 16b standard and protocol. 

801. I 1 b is also commonly known as Wi-Fi’, and is an over-the-air recognized and 

a l ~ ~ ~ ~ ( j \ f d  industry standard used to wirelessly connect a user to a base station (or 

access point), allowing iisers high-speed connectivityx. 802.1 1 b has been widely 

acccptcd as the prclerred technical standard for wireless high-speed access. In the 

futtric, the d a d o p i n g  802.1 1 g standard promises even faster connectivity in the 

same cnrrcntly limited 3.4 GHz band. Systems and equipment complying with the 

802.1 I h st,indai-d ai r  tinder rapid deplo) inent by Wireless Internet Service 

f’i-ovide1.s (WISPS), small office and home office users, corporate enterprises, 

Iwgc public vcniics (c.2.  malls, stadiums, hotels), as well as industrial and mission 

ci i[icciI :ipplications such ‘is hospital, scliool campus, and warehousing networks. 

Unliccnscd 802.1 I b devices operate in 83.5 MI-Iz of radio spectrum from 

2400 ~ 2483.5 All-lz. This radio spectrum is shared with Industrial, Scientific, and 

Vct i i ca I  (ISM)” cqtiipnicnt such as microwave ovens and security systems, and 

h 



tindci- Part 15 with baby inonitors, garage door openers, cordless telephones, and 

inore I-ccently "Bluctooth" devices used for wireless personal area networks 

( W P h N s ) .  T h i s  particular spectrum is also shared with higher power users such 

as amateur I-adio and FAA radio navigation aids. Amateur radio operators are 

allo\vetl, tinder Part 97 of the Rules, to even operate spread spectrum networks up 

to :I mas in iun i  powcr o f  100 watts ! Because of th is  congested interference I I> 

ctiL irontnent, 802.1 I b devices utilize spread spectrum technology. While this 

ili\ i's t l icsc dckiccs some protection from interference, it is not enough by itself. 

For iiistancc. within thc 802.1 I b Direct Sequence Spread Spectrum (DSSS) 

channelization scheme, only 3 non-overlapping channels can be utilized in 

dcploqing ;I nctwoik. And \villi the collision avoidancc scheme built into the 

802.1 I lphv\ical layer, if cxccssive energy in the channel is detected a station will 

de1i.r or a \  oid transmitting, thus lowering throughput and performance. 

Scor.el3oal-d agrees w i t h  the assessment of the UEWG that the existing 

Ltiiliccnseti hands will beconic subject to a 'tragedy of the commons'" caused by 

intei-fci.ciicc and overcrowding, unless the FCC takes responsible, pro-active 



t.cgltlatory steps. Scor-eBoard proposes that such a potential and very likely 

tragedy i n  and  to existing and responsible unlicensed spectrum (2.4 CHz) use can 

be oierconie by the use of simple mitigation techniques. While such techniques 

may incrcase the 'regulatory burden' on actual unlicensed operations, they can 

s t i l l  be handled by the private sector. The resulting and substantial benefit -- in 

the form oI' a reduced intcrfcrcnce environment -- is particularly beneficial to 

W-l;i I I X ~ I S  and is the only  meaningfill and responsible regulatory scheme that 

should bc seriously considercd - and  adopted. Another mitigation technique, such 

~5 h ~ n d  scgmentation, [ma) be cmployed in regard to the licensed amateur 

ser'v ice". 

LVitl i in this 2.4 GL-lz band, the potential for abuse is significant. Such abuse 

has sei. ioi is raniilications to iiscrs alrcady operating in compliance with the Rules. 

Llscrs tniakiiiq I ~inwa~r~ai i tcd modifications to manufactured equipment, such as 

iisi tis dilectional antennas, high power amplifiers, etc. add significantly to the 

intcifetcnce potential. (The Commission is familiar wi th  this problem in other 

services and has takw retncdial action when necessary. No less is appropriate in 

this contest.) 

~ ~ ~ ~~ 

I 111: coiivcrgerice oftic\,ices operating uiidcr Part 15 and Pail 97 rcquire fitrther Commission I?  

scrutin!,. Within the 2.4 GFlz band, techiiiques and technologies require sharing and/or co- 
existence studies leading 10 prompt, comprehensive, and effective regulatory action. 
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ScoreBoard proposes that certain changes to 2.4 GHz unlicensed spectrum 

use will inalte morc d-licienl use o f  the existing spectrum for gJ Wi-Fi devices 

and tisei's. In these limited and specific Comments, ScoreBoard will not address 

how thc majority of ISM and other unlicensed devices are deployed. However, a 

specific guidcline for the interaction of 802.1 1 devices within the 2.4 GHz band, 

L qiven the current rapid and uncontrolled deployment, is absolutely necessary. 

Ctiiv.mtly, unlicensed devices in the 2.4 GFJz band have no interference 

in lieeping with the Rules associated with Part 1 513 devices. The 

Commission should no\v consider refinement of this protection right, in view of 

thc sub-cntcgory cf tinlicenscd dcvices used for WLAN access in the market 

today. As 2.4 GHz W I A N  usage i n  the United States continues to increase and 

WLAN netbvorlts are deployed i n  greater numbers, interference and quality of 

scrvicc becoiiie major issiics fov &I users ~ existing and new. Businesses, schools, 

hospitals, local gavel-ninents and coininunities are making investments in 

inftastructurc utilizing unlicensed spectrum for a variety of reasons, including cost 

containincnt. They and all existing and potential users need simple regulatory and 

technical tools to manage the increased risks associated with operating in 

unliccnscd radio S ~ C ~ L I - L I I ~ ~  bands, particularly the 2.4 GHz band. Otherwise, 

4 



congcslion and l iarrnfu l  interference will result from increased usage and 

proliferation of Wi-Fi devices unless a simple regulatory environment/protocoI is 

established to enable the continued deployment in this unlicensed spectrum. Such 

ncw rcgulations arc a natural evolution of current unlicensed regulations. The 

coordinatcd el'fofi of intcrrerence mitigation, and protection of quality of service 

can no L c rfecli ve 1y bc ;mom p I i shed in the private (vs. government fiequencyiuse) 

sector in ius1 a voluntary environment. It  will work expertly and efficiently if 

thcre is a requirement enforced b. 

Propasccl Rrileil'olicy Changes 

Commission 

A n  c\tcnsion of  the cuisting Part 15 requirements for Wi-Fi 802.1 Ib 

de\  i ces operaling at 1.4 CT lz should be adopted. This extension is a simplified 

coordination requirement for Wi-Fi base stations, supported by a location-specific 

registration process. By \,irtue of location registration, 802.1 l b  Wi-Fi base 

stations are gix en a le\ el of interference protection from other Wi-Fi base stations. 

Undet. this regulator), cliangc, registration equals minimally necessary protection. 

Such required registration is necessary so the appropriate level of  use may be 

protected' I. Increased deployment of Wi-Fi networks in existing spectrum 



requires this type of control to ensure meeting the quality of service requirements 

of users and optimisation o f  the deployment of Wi-Fi networks so these networks 

can pro\,ide reliable and consistent service. 

7'11e I-e~istration ~ I - C ) C C S S  for Wi-Fi base stations should be simple but 

mandatory. Unregistered basc stations would not be allowed to operate 

unfettered, while registered base stations would have the right to optimised 

cocxistencc Mitli  other base stations. Such protection rights may be the result of 

arbitraiion :ind seltlcmcnt among registered users for a geographical location, as is 

inherent in  thc freqticncy coordination and protection process required by the 

Commission i n  licensed point to point as well as geographically specific wireless 

bands. 

A publicly accessible database of registered users will make 802.1 Ib 

neighbors aware of each other and will facilitate cooperation and interference 

initigation. Simplc steps can be taken to allow these networks to coexist provided 

the first step of awareness is required registration. A few simple mitigation 

techniques include FCC-required frequency coordination, power adjustments, 

antcnna selection, and Ihotpi.int control. 

ScurcUuxti rccogiiizcs h i s  is ;I deparme  from tlic C U ~ ~ C I I L  tinliccnscd LISt' of 

the 2.4 GI Iz band by \Vi-Fi dcvices. However, this simplified coordination 

process is ncccssary to maintain the viability of Wi-Fi access and represents a 



reasoned, beneficial modification to the " c o i n ~ n o n s " ~ ~  model proposed for 

assigning spec"L-Lini nsagc rights by the SPTF. 

SPTF Recomiil_cndation 23 

23 Lxponci fhc  7ise oj hoiii the cscliisive riglits and commons models, and move 
mi.aj. f i ~ m  the c oii71iinnd-nnd-controI model, with limited exceptions. 

ScoreBoard agrecs with policy recommendation 23 of the SPTF Report, and 

supports eupansion of thc "coniinons" model for additional unlicensed spectrum 

usage. I I ~ \ Y c ~ c I .  a Icvcl oI' interference protection should be available to users in 

considering the coiiiiiioiis model. In particular, unlicensed spectrum can be 

considcred for the I irttially ubiquitous deployment of technically similar devices. 

Stich dc\,iccs, howevci.. m a y  require a minimal level of interference protection, 

Band ManagcdFrcqricncy Coordinator Proposal Should Be Adopted 

SPTF Rccoiii mcn dation 3 2 



I .  

i l .  

C'iiliL.cii,sect der'evicc.s operate below acceptable interference Ipvel (that is, 
opci-cite o i i  o iioii~iiit~i;i;'i~erire h i s  wit11 licensees); and/or 
Uii!iceii.ced devices can operate at higher po~~er*s  iynegotiate with licensee 

~~ negotiations c ~ i n  eithci- toke place disectly O P  thvough private band 
l ? i L l I i L l ~ p . .  

. .  

licconinicntlatioii 3% pi-oposcs the use of a new type of band manger or 

f l q u e n c )  cooidinator when considering additional spectrum for access by 

tinlicensed clevices. As stated by the SPTF Report, the Task Force found that in 

largc m x ~  Lvircless syskins,  it has been difficult to control inutual interference 

\$itl iout e i i t rq  and  tcchnical regulation'". The SPTF goes on to say, "For new 

fi.eqi/enei~ cooi.rliim/oi. sciccfcci 111~ the FCC'. ScoreBoard fully supports this 

i.ccoinmcnclation. This concept is not ncw to the Commission nor would it be to 

d i o  slxctiuin liceiisccs/iisers. The FCC has siiccessf~illy required this in other 

services. ful lilling its statutory and enabling mandate to regulate radio spectruin 

usage and intci.fercnce a\,oidance/minimization. ScoreBoard also recommends 

this t ) ~ x  o f  band inanager. or frequency coordinator concept be used for all 

cuisring and Fiiturc unlicensed spectrum. Such a band manager could effectively 

inanagc a icgistration process for Wi-Fi base stations. 

~ ~~ ~ ~ ~ ~ 

RcpoIl. Speclcum Policy Tclsl, Force at Seciioti VI11, 83 (rel. November 2002); ET Dockct I (i 

\lo. 02-1.35 



SPTI; Rccoininendation 35 

35. I.Vit.iJie.c.v L7P.v (WISP~Y) LiiiLIIpOint-fo-poitit niicrowave systems: 
a. Focilitatc gt-cater jlcxibilitp [ I ) ,  miking i t easier for  operators to better tailor 
/heir cyi~ip~~iciit~for particulni. applicntion. 
h. Itiucusc pmver liinits for WfSl’s jaiid point-to-poiizt systems) in rural areas. 

I~ccoil!iiiciidatioii 35 advocates the use of greater equipment flexibility and 

increased po\\’cr limits for thc WISPS and point-to-point microwave systems. This 

is a rcasonahlc approach. l-lowe\w, some Corm of protection criteria must also be 

consitlei etl. 1-01. exainplc, with intended usage and technical parameter 

registration, coordination o f  the footprint can be accoinplished and then protected. 

F L I I T ~ C I .  rcliiiemcnt of this SPTF recoinmendation is necessary. 

Conclusion 

Thc continuing erfo1.h by the Commission to address and reform U.S. 

spectrum policy as and ivhcre necdediappropriate, and keep apace with 

technological clcvelopmentsiiinprovelnents, must focus on efficient, best use of 

spcctrum. ‘l‘hc Comniission’s statutory mandate and time-tested regulatory 

policies rec1uii.c no less. A major component is interference protection, even when 

applied to a “commons” approach to spectrum use. ScoreBoard proposes 

integrated solutions tha t  allow a level of protection while maintaining the 

ncccssar) ~inliccnsed inattire of certain radio bands. This will ultiinately result in 

the pencefiil and cooperative co-existence of more and varied devices within the 
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tinliccnscd hands, I-athcr tliaii less use and less reliable quality of service that is in 

no om’s interest 

f January ,  2003 
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ATTACI-IMCNT -- 802.1 I b "l-lotspots" in New York City (from 
www . 13 LI b I i c i 11 c 1.1 let proj ec t . o rg) 

Public 
Internet 
Project.OrG 0 

-1.liis 1i::qi slio\\.s thousands of Access Points (AP's) clustered in close 
proxii~ii~!; to cach other i n  Manhattan. This illustrates the potential for 
interLi.cnce, and the benefits of knowing other user(s) who may be in 
proxiniity to the particular APs in question. 
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